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(54) FRUCTOSYL AMINE OXIDASE-PRODUCTIVE SUBSTANTIALLY 
PURE ORGANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
pure microorganism that efficiently 
produces fructosyl amine oxidase by 
transformation with a DNA having a base 
sequence that codes for the amino acid 
sequence of fructosyl amine oxidase 
having specific amino acid sequences. 
SOLUTION: This fructosyl amine oxidase- 
productive microorganism is obtained by 
transforming a microorganism with a DNA 
having a base sequence that codes for an 
amino acid sequence of fructosyl amine 
oxidase having amino acid sequences 1 to 
440 in the amino acid sequence of the 
formula. The transformed microorganism belongs to Escherichia coli, 
such as Escherichia coli DH1.pFOD7 (FERM P-15943), and the fructosyl 
amine oxidase is preferably produced by culturing this transformed 
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microorganism in a culture medium under aerobic condition, and 
collecting the fructosyl amine oxidase from the culture medium. 
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[0 0 3 2] cofSJSIRiatc-^nt:, hv;ur s 
> * + ^> ^ — ^ ©SWffitfeSc^igjfflf 
c i ic J: o r , ^WK^^f?^ 7;^h^75> 

^^-^^itsie^DNAtt, mm 1 ©r s ^ 

MBMCD 1*6440 t?SStl§7 5 ^IWJ£:3- F 
■T 4 S*1B^J^W h , #>-^©i6»!E?rj*si3?US| l ©S 
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R : 7f^>l/d^Y^> 
Y : ^5>SEfctt^ 
Ala: T5^> 
A r g : r-M f ~> 
A s n : T*^5*P> 
Asp: 7^A7^>1 
Cy s : y^7V> 
Gin: h= > 

Gl u : 

His: fc*^> 
lie: -fVO^» 
Leu: n >^>> 
L y s : U 
Me t : ^ 

Ph e : y x^^T^^-ls 
Pro:7'ay> 
S e r : ^ y > 
Thr :7 

Trp: f'j7>77> 
Ty r : ^a->> 
Va 1 : ^y> 
[0 0 3 5] 

Ilfcimt «itf7-7f-f^6©»ffi (T. ma 
ni at i s, , et a 1 . , Molecular 
Cloning Second Edition. , C 
old Spring Harbor Laborat 
o r y, 1 9 8 9^) rfj|R<DS«aBR. hffitC 
^tt 3 ft fc^JIBfrcfie*. «H jSr £ & cor *> & „ * tc , 
^iiciffl U«i D N AliiiMI (ftM9Rtt 

[0 0 3 6] 

] 



(8) «H§¥ 1 0-2 0 1 47 3 

14 

<SSe»DNA<D^Ht>71f y • ^^^>X^;UA I 
F0-997 2lft?:2%(D^^-^ (ffijtiKXtt 

Ds pH5. 5 raiifcigi 1 0 0 m net 2 8 °cr 

(F5-CX-25 0S) %m<<>, 6 5 0 0 rpm (7 

6 6 0G) ri o^ns^lftfflbr, u 
[0037] ^-c\ c(Di#4 5 o mMommmffim 

10 (pH5. 5), 1 0 0 mMOx ? U >i>7 5 > 4 KB 
(OTEDTAi«»t5) (pH8. 0)Rffl5% 
(D^^.^P-^^6&5SI2 0 m 1 WIl, 
»2mg/m 1 ittScfcSfcy'sFlf-f A (y^V;l/ 

[0 0 3 8] CfttCl 0©%CDSDS (i^y^a 

«) *jS« 1 m 1 Srfln2.T % 3 7 °Cr 2 0 »WIl/c 
£titc*9M<Dy : ^nn^;VA=l : l j@ 

^ifttJP*, 1 0000 r pm (12080 G) "C10 
20 ^ffl»^»fflbr7Kffi^@i(XL/c 0 ccD7KtB^c2f§ 

fPLtt#S&, DNA*^XWca»-Q3&>-ttT^BtL?fc 
10mMOHJX-it8(pH8. 0)MlmM 
0E DTA^6&Sj§l2 0m 1 tj§8?L, ^ttlti 
^S6D^xy-;V: ^PPWA- 1 : 1 S^*Jn 

[0 0 3 9] C <D7jcfWC 2 {gaox £ y—Jl^1)U 

itrOTBO^ffi-Cfe^— SDNA^IiLfcfl, 10m 
MOHI^-*8(pH8. 0)MlmM©EDTA 
30 4^&5^2mn«lfc fl 

[0 04 0 ] 

<7ty5A - ^+->X*;l/A I F 0-9 9 7 2il{^f 

5 ^5 y -©ft*>**w i rff eftfc^-^ y . 

I FO-9 9 7 2®fe»:5 m g:£3 0* 
SOWBiBg 1 I l*m\iK fS{«vT3 7 c CT 
2B#Pe1^»r®IIb/c 0 Sfc. 5ag<D^7X>F^$ 
-pUCl 1 9£3 0W4<D*!lPfiB*BamH I ftffl 
l\ «ffifcffcoT3 7°Cr2B#^Kff^fflLfc 0 
40 5' *JSSrJKy>tt{b-r«ftitf)tC, EJSftK: 1 minor 
W;ft^7 7^^4Wt6 5 "Cr 2 H^l&ffi L 

[0 04 1 ]^ WIB<DJ:5«:Orf#e>ftft:2«OD 

pp*;i/A=i : iffi^£fln*TtofflLfcf& 

50 [0 0 4 2 ] C<DDNA4100ffiOT4DNA7-f 
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wmcm^x i 6°cn smmuy- 

USil/cXi/x'JbT^iJDHl (ATCC3 3 8 
49) [F-, recAl, endAK gyr A9 
6, thi-1, hsdR17 ( r k - , m k + K S 
u p E 4 4 , relAL A - ] (T. maniati 
s . , e t a 1 . Molecular Cloni 
ng : Co 1 d Spring Harbor, 504 
-5 0 6^, 1 9 8 2^) be U 
a>U CM7>b*^y >5 0 iig/m 1 ^T3. 7 10 
%<DBH ia^igtt (D I FCOttS) Kt, 3 7TC 
— g«*g«U »8 0 0 0*©»|lWft«*«lt»r, 
^tMJ^A • t + ^XWA I F 0-9 9 7 2MB&y 

[0 043] 
[XJfcMS ] 

^«Wt£>T 5 >>«S^J*Sl^fc£C*K ffi#»2*> 20 

[0 044] C (DtWR* fc i tetter CO 5 * 33fifflrj#> 6 

^©ie?iJ0 5 9#B<DPh e*66 5#gCDA s p 
*3-F-TS2 0*»©DNABBtI*^il/, 6 41^) 
©^TOttSEJUfcWTS D N A*s®fiETStf U * 
Ut^KFOD ltRtfU (BEXtt) 30 

MtltM0/c o FOD l<ODNAE?a*lB^J«8 

[0 04 5] C©J:5fcL/t#6hfc*y ri'3*#U;t^ 
F50ng43 7 0tP^^U;^ [r- 32 P] ATP 
(7^>tA^t^>ttS> <Dj?ffF, 8. 5*fi©T 

4#y#*t'tf *F*:r-t?*»^ gsr^tsT 
D CT?3 0^fflSi^§ti:r, Slfttlsifi7fj^ J2 P*mo^ 

[0 046] 

[*JSM4] 40 
<^;l/* F >>Jl/T 5 >*^^^«ef^D NACD 
x#y~^>z?>$mM2-eWtcyvV ^a • 
jjoi/A i fo- 9 9 7 2jtfc?- -r&fo^ 

KL 'WxK> K-N + ) £fifa, ;lx£-_Bcl£:3n 

* T JSEttiBiR(l. BMONaCK 0. 5N£>NaO 
H) EpK5^n«L, 3 6KtpfD«JBE (0. 
X-Il(pH7. 0), 3MCDNaC 1 ) CC55>ffl?S 50 



^M^P 1 0-2 0 1 47 3 
16 

[0 04 7] &fc, C©7^;Vjf-4 8 0 o C"C2ll$MflI 

■tf--^ a < 1 , 8MCDNaCl, 0. 18M(D^ 

x>ith«A, 0. 0 5%©3>8tf-y-)A, 
0. 1%CDSDS, 0, !%<Dy j n-;l\ 0, 1%(D 

^y tr^ji/tray f>, o. i%cD^^]Sjfe?tT^^ 

^> (JWTBSAiMWS) (^^tt») , 0, 0 

») ) k«u 3 7°cr-«^^u^^^u y-f-tf-f 

[0 04 8 ]-e(Df, y4)\,$-+&\J7*)itm-is 
8M(DNaCK 0. 18M<D^x>|g 
tMJ^A, 0. 0 5%(DZiy>»^ F y^A, 0. 1 

%(DSDS, o. \%<oy 4zx-)V x o. i96©#ytr 

^t'D'JF>, 0, 1%©BSA, 0. 0 0 2%OX 
^x'Jbr • 3yfiSF7>^7r-RNA y> 

hfcttWtt* 'J ^ ? K^O-^JB^ 3 7°C 

[0 04 9] /W:/y#-f-fef-i/a>« % j£WK (1. 
8M0N aCK 0. 1 8 MC0^x>^ h y £ A, 
0. 0 5%(D— y F y ^A) t7 4 ;!/$-43@ 

JSfe» L fc«, 4 2 ^©HsiMftC 1 sfefrft :/ 

XJ^-yJI/A (g±^*^ ^AttlJ, NewRXO- 
H) SCfita, 0"CT2 4l^m*- F95^*^ 

[0 0 5 0] *<D«, V 4)l>A£WkLlLbZ*>, 

y'is&i-Jl%frs'T^u^~% : mmLtc 0 m^u^-- 
fryjiz? bisjiy ^ ftsdna 

*ftt«TOI»xi/cc»J bT • ^y DH 1 - pFOD 

1 i^gbfco 

[0 0 5 1 ] 

[ ^rl^^y 5 ] 

^xyfcT-n»JDHl - pFODI^ 3. 7%CO 
B H I igiiccr 3 7 °CT— SKS*L/c«, SffiCCfifo 
XyjlZ FVJb7S>^ti/^^^ - FfSDNA 
**triH*»it^>C5 FpFOD 1 *}Jtt}Lfc 0 ia^' 
FtfJOD^If y 0 a - ^+^^>}<;ua I FO~ 9 9 
7 2»EfeftS*Offlffi©DNAHa^J*yf s **^j£ <S 
cience,!214S, 1 2 0 5- 1 2 1 0^- 

I98l¥) (CctW^L, 7;^hS/;l/T5>* 
t^^43^Ft^DNA^titl^Ci% 

[0 0 5 2] Sfti, ^Hl¥WL/ft:7^* F5x;WT3>* 

3r«5EL/fc7;l/* F^;l/T 5 >* + ^y-^(D6a© 



Cio) 
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©DNAIB?nj©7 8#a©T£ 7 9#S©C©PdI&C, 4 
[0 05 3] 

^^-^©iteT-f © -f > F u >^;U©g|3fi'#B 

^S(Proc. Natl. Acad. Sci. U. 

S. A. HI8 4 8 1 9 8 5*P) lc£ <0 10 

^v-FOD2£12stU ^gPtllW (BEXtt) iC^)S 
ffifflLTf'Fab/c. FOD2©DNA|2?tJ£12?iJI|9CC 
^b/c„ tfc, HiWBfSP.n/c^^S FpFOD 

i %M\im m^mmmm* ^Mutan-K csmm. 

ttM) (C?a#§nfci^x r;tr-a , ;CJ 286»{C 
S&(cS£orz»Ab, ^©vr-^r^tc^-^r 1*11 
DNAttOpFOD14iSLfc„ £1 © 2 m g ©— #11 
DNAtt©pFOD14ilDNAil, lygOFO 
D2^ffl77-fv-iU, Mutan-K^ffl 20 

[0 0 5 4] C©^'^^3 F£Mu t an - K&C^tt© 
xi/i'Jt7 • BMH7 1 - 1 8mu t Smc^ 

K£fflttiU 1 0 #&©©»* S a 1 IT, mtf 
<D~?~clT Mem r> X 3 7 "Cr 2 B$H^I»ffeffi U 0 . 
7%T**P"X-y;^M^«J-r^fffL'. iffctCSal I 

[0 0 5 5] caym^y'^^ 5 F^ffffx^s 'Jb7 
• ^ d h 1 tttc^wi^ t, , naa*. 77^?f ^jahj 

U Sal IBMi^ASnT^-SCi^ffiiSU/c « 
±tc J; K) Wtcy'^Ts 5 F^pF0D2 tfit^s bfc„ >A(C 
F i^ur s >;t^>#— e'lf ®«£^©±^£T 

?t{ci!j!?M@**isiigsii>& z y*)\,<mm$wi&mm&& 

D^AT Sfc&Gc, ^- y dfX f V^J- FFOD3 iFO 

D4*mfo. ^H^nnmmm (b exid teSf&m 

m L Xitl&Ltc. F O D 3 © D N AgB?lJ£I2?iM 1 0 
iC % FOD4©DNAIB^i^l5?'Ml ltC^lfc. £ 40 
/c. 77^;FpFOD2 ^{i^H^Sffllflf^ v F 
Mu t an-K(CfFf3nfci'>x'Jt7 • a (I C J 2 
3 6tKf©«-9riAb, )^t(Dvx a 7^Kf-5 
r-*iD N Att© p F O D 2 Ufc„ C©2m& 

cd— *S!DNAtK©p FOD21-»SDNAiL, 1 <ti 
g(DFOD3i 1 figOFOD4«Iffl7'7'f?-i 
LT, Mutan-K^t,\ iffCDvr. a 7MC^ 
TgRlii^m^M^tft^ NcoIiHindl I I ©IS 
iig|3fe*5iBj n gn/cDNAiM^W-r^7-7^ 3 F*£- 

50 



WHWl 0-201473 
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[0 0 5 6 ] C©77X5 F£Mu t an-KiCj3Sffi© 
x^i'Jt7 • 3'JBMH7 1 - 1 8mu t SftKfS 

X 3 F£ffiffiU 1 0^fe©$IJPI^*N co IiHi n 
d I I 1 1, M©7Xa7;KCir>t3 7°CC2B#fffl 
WStMSU 0. 7 %T*f P-^^Ht»Sc«^C»*f 
U fffciCN c oliHindl I I ©«»fflltfo&*3*A 

fc75^5 F&pFOD3<b^Wc„ 
[0 0 5 7 ] § 5(C5//gOpFOD3Sfk flMH 
fNcol KX>'H i n d I I I ^ft^n 1 0 3MftTl3$tt 
©7x a 7JM^ot3 7 ■C-C2B$W^J8lT^fflL/, 0. 
7 %T« r O- X^I/S^KCCi^ 1 . 4kb©FOD« 

&+*'s;t3VNAmft%ftmmwL?c. — 5^g© 

'J t7-3 'Jffi77X 3 F^jt-pTV 1 1 
9N**iriE£|5l8K:tt»rU 5 0mM©l^-Sl 
(pH8. 0) #fiET(C s lffi©7;WJtt7*77 

[0 0 5 8 ] >A^r, mf§2©DNA)g«£if|-£-U H% 

>*trl»». 5 0 m g /m 1 ©7 > f-> 'J > ^Mt 

3 . 7 % © b h i m^asmc 25 °cx—mm%m 

Ltc, C<D£5lCbX, 77XS F^**-pTV1 1 
9 N©N c o I K£>*H i n d I I I %miC7)li> Y^fr 
T5 ^^^-^S&f-^tf^l • 4 k hODNA 
WRUWA $n/c77X5FpFOD7 %M&T&1tm 

titew&tozvm o . assw 3 ©^r*i^ i7^; 

F p F O D 7 £f#fc„ 
[0 0 5 9 ] 
[fWJ7 ] 

<i^j 'Jt7-a 'JfaX<Dy)li> F S^ur 3 >5j-*^ 
-tf©Stt^>IIS6M 6 rfFS L//c77X5 F p F 

0 d 7 &mmmm&.m*T > t*-> >; > 5 0 tf 

g/m 1 Stf 1 mM© I P T G (-fV7'a tVb- /3-D 
-^Wi'Ft^y^F) 4Mt^3. 7%©BH 

1 fS»Jcr 3 7 °Cr-S^ig*b/c^, Jg*®^ 1 5 0 
OOrpmfl 7>f«M^ffiMa UrtW%[HllR U/c„ 
COitSSK, Klg*ffii|5jS© 1 0 mM© F l/X-fftK 
( p H 8 . 0 ) ?:JaA> jH^gli(!3**ff ~> It. 

[0 0 6 0] CCDKfNft^jtS^RUftitts 2 0 m 1 i 

0 . HfriEtcT^r u /cp sftrgffilteS icr 7 ;b ^ f ^> 3 

&{gm%1g.mi>tc. £t$^©/cis&ic p 

TV 1 1 9NOM F7>^7 * — ^ — 3 >Lfcx-> 

i'jt7 • 31JDH 1 ©^^(c-D(,>-cfctfriB£R^© 

£lfc„ ^©Mm. 77X5FpFOD7 Sfi^F L/fcJ& 
SKfta^ftJ-COtSttW 0.08 U/m 1 fc#, 
pTVI 1 9NSJ#o|>©©jgttl*«ltlit?^^->fco 
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IHftft**^* ytr-ai/DHl - PFOD7 (Es 
cherichia col i -DH1 «pFOD7) 
(SttfffK, FERM P-15943) <hfft:g L 

[0 0 6 1 ] ccD<t 5tcurf#&nfc^ju^ b^r? 

[0 0 6 2 ] 

JbAIFO-9 97 ZmJkCDm&WDNA^J 75 V- 



(11) «*B ¥ 1 0-2 0 1 47 3 

20 

* [0 0 6 3 ] $fc, ^ISMtCi^t, ti]&>X7Jl># b^ 
)VT 5 >t + ^^^M7^ ^I2MRt>*C<DT5 ✓ 

[0 064] 
[BB?«] 
IB^iJ#-^ : 1 
BeytfCDfiS : 1 3 2 0 
10 «©»:il*JR 

h#n^- : jSiitt 
WJ^aSl : genomic DNA 

mm 

Jfcg : IFO-9972 
* 1-1320 P CDS 



GCC TO\ ACT CTC ACC AAA CAG TCC CAA ATT CTC ATC GTT CCT GGC GGA 48 
Ala Ser Thr Leu Thr Lys Gin Ser Gin lie Leu lie Val Gly Gly Gly 

15 10 15 

ACT TGG GGA TGC TCA ACT GCC CTC CAT CTC GCC CGT CGG GGT TAC ACC 96 
Thr Trp Gly Cys Ser Thr Ala Leu His Leu Ala Arg Arg Gly Tyr Thr 

20 25 30 

MC GTC ACT GTT CTC CAT GTC AAT CGC ATC CCG TCA CCG ATA TCA GCC 144 
Asn Val Thr Val Leu Asp Val Asn Arg He Pro Ser Pro lie Ser Ala 

35 40 45 

GGG CAT GAT GTA AAC AAA CTT GCT GGC CGA CTC TCG ACT GCC GAT AGC 192 
Gly His Asp Val Asn Lys Leu Ala Gly Arg Leu Ser Thr Ala Asp Ser 

50 55 60 

AAA GGT GAT GAT GAA GAC TCA ATC TGG AAA GCA CTT AGC TAC GCC GCA 240 
Lys Gly Asp Asp Glu Asp Ser He Trp Lys Ala Leu Ser Tyr Ala Ala 
65 70 75 SO 

GCT CAA GGA TGG CTC CAC GAC CCT GTC TTC CAA CCA TTC TGC CAC MT 288 
Ala Gin Gly Trp Leu His Asp Pro Val Phe Gin Pro Phe Cys Mis Asn 

85 90 95 

ACA GGC TCT GTC GTG GCT GGC TCA ACA CCA AAG TCT ATC AAG CAG CTG 336 
Thr Gly Ser Val Val Ala Gly Ser Thr Pro Lys Ser He Lys Gin Leu 

100 105 110 

GTA GAA GAT GAG ATC GGT GAC GAC ATC GAC CAG TAT ACA CCT CTC AAC 384 
Val Glu Asp Glu He Gly Asp Asp He Asp Gin Tyr Thr Pro Leu Asn 

115 120 12 5 

ACA GCA GAA GAT TTC AGA AAG ACC ATG CCT GAG GGT ATC CTG ACA GGT 432 
Thr Ala Glu Asp Phe Arg Lys Thr Met Pro Glu Gly He Leu Thr Gly 

130 135 140 

AAC TTT CCA GCC TGG MG GGC TTT TAC AAG CCC ACG GGT TCT GGT TGG 480 
Asn Phe Pro Gly Trp Lys Gly Phe Tyr Lys Pro Thr Gly Ser Gly Trp 
145 150 155 160 

GTT CAT GCT CGA AAA GCT ATG AAA GCT GCT TTC GAA GAG AGC GAG AGG 528 



(12) W WW 1 0-2 0 1 47 3 

21 22 
Val His Ala Arq Lys Ala Met Lys Ala Ala Phe Glu Glu Ser Glu Arq 

165 170 175 

CTT GGT GTC AAA TTC ATC ACT GGC TCT CCC GAA GGA AAG GTG GAG ACT 576 
Leu Gly Val Lys Phe He Thr Gly Ser Pro Glu Gly Lys Val Glu Ser 

180 185 190 

CTG ATC TTT GAA GAC GGC GAT GTT CGA GGT CCC AAG ACG CCA GAT GGT 624 
Leu He Phe Glu Asp Gly Asp Val Arq Gly Ala Lys Thr Ala Asp Gly 

195 200 205 

AAG GAG CAC AGA GCG GAT CGA ACT ATT CTT TCC GCT GGT GCT TCA CCA 672 
Lys Glu His Arq Ala Asp Arq Thr He Leu Ser Ala Gly Ala Ser Ala 

210 215 220 

GAG TTC TTC CTC GAT TTT GAG AAC CAC ATC CAC CCT ACG GCG TGG ACC 720 
Glu Phe Phe Leu Asp Phe Glu Asn Gin He Gin Pro Thr Ala Trp Thr 
225 230 235 240 

CTG GGC CAT ATC CAC ATG ACA CCA GAA GAA ACC AAG CTG TAC AAG AAC 768 
Leu Gly His He Gin lie Thr Pro Glu Glu Thr Lys Leu Tyr Lys Asn 

245 250 255 

CTG CCA CCT CTT TTC AAC ATC AAC CAA GGT TTC TTC ATG GAA CCT GAT 816 
Leu Pro Pro Leu Phe Asn He Asn Gin Gly Fhe Phe Met Glu Pro Asp 

260 265 270 

GAG GAT CTT CAT CAA CTC AAG ATG TCC GAT GAA CAT CCG CCC TAC TGC 864 
Glu Asp Leu His Gin Leu Lys Met Cys Asp Glu His Pro Gly Tyr Cys 

275 280 285 

AAC TGG GTT CAA AAG CCT GGT TCT AAC TAC CCC CAC TCC ATC CCC TTC 912 
Asn Trp Val Glu Lys Pro Gly Ser Lys Tyr Pro Gin Ser He Pro Phe 

290 295 300 

GCA AAG CAT CAA GTG CCA ACC GAG GCT GAA CGA CCC ATG AAG CAC TTT 960 
Ala Lys His Gin Val Pro Thr Glu Ala Glu Arg Arg Met Lys Gin Phe 
305 310 315 320 

CTG AAA GAT ATC ATG CCT CAG CTT GCA GAT CGG CCG CTT CTT CAT GCT 1008 
Leu Lys Asp He Met Pro Gin Leu Ala Asp Arq Pro Leu Val His Ala 

325 330 335 

CGA ATC TGC TGG TGC GCT GAT ACA CAG GAT AGA ATG TTC CTG ATC ACC 1056- 
Arg He Cys Trp Cys Ala Asp Thr Gin Asp Arg Met Phe Leu He Thr 

340 345 350 

TAT CAT CCT CGA CAT CCC TCA CTT GTC ATT GCT TCA GGT GAT TGC CCC 1104 
Tyr His Pro Arq His Pro Ser Leu Val He Ala Ser Gly Asp Cys Gly 

355 360 365 

ACG GGT TAC AAG CAT ATC ACA TCA ATT GGA AAG TTC ATC TCT GAC TCT 1152 
Thr Gly Tyr Lys His lie Thr Ser He Gly Lys Phe He Ser Asp Cys 

370 375 380 

ATG GAG GGT ACG CTT GAG GAA AGG TTT GCC AAG TTC TGG AGA TGG CGA 1200 
Met Glu Gly Thr Leu Glu Glu Arq Phe Ala Lys Tyr Trp Arq Trp Arq 
385 390 395 400 

CCA GAG AAG TTT ACC GAG TTC TGG GGT AAA GAT CCT CTG GAT CGG TTT 1248 
Pro Glu Lys Phe Thr Glu Phe Trp Gly Lys Asp Pro Leu Asp Arq Phe 

405 410 415 

GGA GCT GAC GAT AAG ATC ATG GAT TTG CCC AAG ACT GAT GTA GAG GGA 1296 
Gly Ala Asp Asp Lys He Met Asp Leu Pro Lys Ser Asp Val Glu Gly 
420 425 430 



(13) 10-2 0 1 47 3 

23 24 
TGG ACA AAT ATC AAG AAT GAT ATC 1320 
Trp Thr Asn lie Lys Asn Asp lie 
435 440 

gaWOSS : 1 0 9 jS^ 

h#Pt?- : SlSt^ tt« : IFO-9 9 7 2 

Glu His Arq Ala Asp Arq Thr He Leu Ser Ala Gly Ala Ser Ala Glu 

15 10 15 

Phe Phe Leu Asp Phe Glu Asn Gin He Arq Pro Thr Ala Trp Thr Leu 

20 25 30 

Gly His lie Gin Met Thr Pro Glu Glu Thr Lys Leu Tyr Lys Asn Leu 

35 40 45 

Pro Pro Leu Phe Asn He Asn Gin Gly Phe Phe Met Glu Pro Asp Glu 

50 55 60 

Asp Leu His Gin Leu Lys Met Xaa Asp Glu His Pro Gly Tyr Xaa Asn 
65 70 75 80 

Trp Val Glu Lys Pro Gly Ser Lys Tyr Pro Gin Ser lie Pro Phe Ala 

85 90 95 

Lys His Gin Val Pro Thr Glu Ala Glu Arq Arq Met Lys 
100 105 

IB^JfDfiS : 5 6 iSiR 

mncom : r^/i : w • 

b#W- : jfttttK : IFO-9972 

nm<omm : saw * 

Asp Xaa Gly Thr Gly Tyr Lys His lie Thr Ser lie Gly Lys Phe lie 

15 10 15 

Ser Asp Xaa Met Glu Gly Thr Leu Glu Glu Arq Phe Ala Lys Phe Trp 

20 25 30 

Arq Trp Arq Pro Glu Lys Phe Thr Glu Phe Trp Gly Lys Asp Pro Leu 

35 40 45 

Asp Arq Phe Gly Ala Asp Asp Lys 
50 55 

IB?U<DfiS : 5 8 jgjR 

IB^JODgS : T 5 y» 40 : yW?& • tf + s^XiJOl/A 

h**U^-:tt{I« ««: IFO- 9 9 7 2 

Leu Ala Gly Arq Leu Ser Thr Ala Asp Ser Lys Gly Asp Asp Glu Asp 

15 10 15 

Ser lie Trp Lys Ala Leu Ser Tyr Ala Ala Ala Gin Gly Trp Leu His 

20 25 30 

Asp Pro Val Phe Gin Pro Phe Xaa His Asn Thr Gly Ser Val Val Ala 

35 40 45 

Gly Ser Thr Pro Lys Ser lie Lys Leu Val 



(14) «fH¥ 1 0-2 0 1 47 3 

25 26 
50 55 

@3*J## : 5 >K V 5 £V > hM : 9 2^ > h 

KWItOfiS : 4 9 S« 

h#ay-:BIR« *fcS: IFO- 9 9 7 2 

ew 

Asp Asp lie Asp Gin Tyr Thr Pro Leu Asn Thr Ala Glu Asp Phe Arq 

15 10 15 

Lys Thr Met Pro Glu Gly He Leu Thr Gly Asn Phe Pro Cly Trp Lys 

20 25 30 

Gly Phe TYr Lys Pro Thr Gly Ser Gly Trp Val His Ala Arq Lys Ala 
35 40 45 

Met 

KW©*3 : 4 3 jgff 

IB^rJOM :7^1 : 7tf USA • :t + ^x>J<;l/A 

h#ay-:fi»R *8 : IFO- 9 9 7 2 

Gin Ser Gin He Leu He Val Gly Gly Gly Thr Trp Gly Xaa Ser Thr 

15 10 15 

Ala Leu His Leu Ala Arq Arq Gly Tyr Thr Asn Val Thr Val Leu Asp 

20 25 30 

Val Asn Arq He Pro Xaa Pro He Xaa Ala Gly 
35 40 

IB5U## : 7 ★ V 5 ifjt > bm : * USSR? 9 ^ > h 

lawcoss : 3 i xaw 

|^U<DM :7^i : ^A - rt+^X^A 

r^P^- : BiMK 30 IFO- 9 9 7 2 

ffi^J©«DI:SGW ★ 

bw 

Asp He Met Pro Gin Leu Ala Asp Arq Pro Leu Val His Ala Arq He 

15 10 15 

Xaa Trp Xaa Ala Asp Thr Gin Asp Arq Met Phe Leu He Thr Tyr 

20 25 30 

mmn : 8 # h#oy- : mm 

iSWcofiS : 2 0 EMOWH : fl6<C*E« (^SDNA) 
: 

TTY ATG GAR CCN GAY GAR GA 20 
Phe Met Glu Pro Asp Glu Asp 
1 5 

ISWf- : 9 ♦ h#ay- : mm 

E3«(Dfi3 : 4 8 BS*JcD*R : fl&<D«M (MDNA) 

moim : — **i ♦ 

GTAAACAAAC TTGCTGGCCG ACTCTCGACT GCCGATAGCA AAGGTGAT 48 

e#i*# : i o mom. : — 

BWOftS : 2 4 50 h#a*> : mm 



(15) 



27 

nmomm ■. mvmt (^dna) 



ACAATCACTA CCATGGCCTC AACT" 

ie?ijg^ : 1 1 

@3*J<Dg£ : 2 3 
IK©® : -#M 

GAAGACAAGC TTAGMTAGA AAC 

[El] 01 B77^ 3 F P F 0 D 7 <Dmm*7ri~?m& 
0-c#>£„ Hep© r f o d j U7)i>9 h->;UT3 

# 3t£T-£ . r a p j « r > f ^ y > WttjiG^ 
r 1 a c J tt/S -#5 # 1- ^^'--^jte-T-a^^'o^ 



1 0-20 1 47 3 

28 



24 



BE?iJ©«* : m<DWm (MDNA) 



23 

8S-*-*-E7(l*. r o r i J 5 FSERitajfrfeij* 

10 T, £/c, TN c o I J , TH i n d I I I J UfflmB 
mMWffltiLZ. rpTVl 1 9 Nj , r F . oxysp 
o r urn DNAJ B^^S F <D&ffl&Q>tia&&7jk 
T 0 



KcqI 



pTVUflN 




F.oxyettofw DNA 



(51) Int. CI. 5 nstriB-^ F I 

C 1 2 R 1:19) 

(C 1 2 N 9/06 

C 1 2 R 1:19) 



